In this study, we examine the effects of having a healthy weight in form of a healthy body mass index (BMI) on life satisfaction using the data from a diverse sample of 27 post-communist transitional countries. We find that a healthy BMI significantly raises life satisfaction, while an increase in BMI reduces life satisfaction. We also find that the positive effect of a healthy BMI on life satisfaction substantially diminishes as the political and economic situation improves. Equally, the positive effect of healthy BMI on life satisfaction is considerably lower for those who exhibit higher levels of institutional trust and express trust in government, parliament, and political parties. Classic regression models such as ordinary least squares (OLS) and ordered probit significantly underestimate the true effect of healthy BMI on life satisfaction. Such results suggest that unobserved confounders, measurement error, or their interplay appear to be the main source (s) of bias that eventually lead to a significant underestimation of the true effect of BMI on life satisfaction through classic regression models.
eating calorie and fat-dense food have considerably increased, whereas opportunities for burning more calories have substantially been reduced.
However, identifying the effect of body mass index on life satisfaction is not easy for several theoretical reasons.
First, an unhealthy BMI results a wide range of health issues including heart disease and diabetes. 4, 19, 20 An unhealthy BMI also leads to lower levels of self-confidence, self-esteem, worse social relationships, and a higher likelihood for depression. 21, 22 In the labour market, individuals with an unhealthy BMI may be explicitly discriminated against since employers are eager to compensate for the loss of productivity and higher medical costs. 23, 24 Furthermore, tastebased discrimination theory posits that employers and customers consciously discriminate against individuals with unhealthy BMIs because they are more visually attracted to more fit and attractive individuals. 25, 26 Moreover, the statistical theory of discrimination postulates that lacking reliable information about the productivity of individual employers and customers may "statistically discriminate" against individuals with unhealthy BMIs on the basis of easily observable characteristics such as attractiveness and pulchritude. 27, 28 The above-discussed theoretical reasoning suggests that having an unhealthy BMI will have negative effects on life satisfaction. Indeed, Forste and Moore 29 and Kuroki 18 found a negative association between BMI and life satisfaction in the US, while Katsaiti 22 has reported similar results for the UK, Germany, and Australia.
Second, economists traditionally view people as rational, and therefore an unhealthy BMI could theoretically be considered as trading the instant pleasure from food intake against future issues associated with an unhealthy BMI. 18 As with a number of other risky behaviours such as smoking and alcohol consumption, the outcome of food intake is immediate gratification and satisfaction, and in the long run these can lead to unhealthy BMI. 22 Although some high calorie and fatty food can be addictive, the addiction to such food can be viewed as rational in that a decision maker can be seen to be deliberately and consciously choosing to be addicted by thinking that immediate gratification and satisfaction is more important than are future issues. 30 Indeed, the theory of rational addiction explains that people may choose to have a non-healthy BMI since they rationally believe that progress in developing new medicine and health care procedures will help them mitigate or eliminate its adverse health effects. 31 As Becker explains " ...anyone who has observed the development of blood pressure and cholesterol lowering drugs during the past few decades can rationally believe that in twenty years or so still newer drugs that control diabetes and other diseases will be developed. Then for anyone who likes to eat sugary and fat foods, it does not seem so irrational to do so when the consequences will be much less harmful to health than they are at present". 32 The above-discussed theoretical reasoning suggests that a non-healthy BMI will have either a positive or no effect on life satisfaction. In an empirical study, Böckerman et al 33 corroborated this theoretical expectation by reporting that obesity has no effect on life satisfaction in a Finish sample of individuals over 30 years old. Likewise, using data from China, Lee and Zhao 34 reported that obesity did not lower well-being. The history of famines as well as the current trend of work-related banquets and feasting in China, which are positively correlated with elevated social standing, can be seen as main explanatory factors for such results. Similarly, Sohn 35 has reported that a nonhealthy BMI is robustly associated with a higher level of happiness in Indonesia insofar as obesity is a signal of an individual's affluent status. The author also found that contrary to developed countries, where even individuals with low socio-economic status can financially afford to become obese, only individuals with an affluent socio-economic standing in developing countries can do so.
With these issues in mind, this paper focuses on studying the effect that body mass index plays on life satisfaction in 27 post-communist transitional countries of Eastern Europe, the former Soviet Union, and Mongolia. These countries represent a very interesting case for three main reasons. First, life satisfaction in these countries is typically lower than that in more developed democratic countries. 36, 37 Second, the 2008 global financial crisis further reduced life satisfaction in post-communist transitional countries. 38 Finally, the individual's assessment of their own wellbeing influences the extent to which they support government policy insofar as individuals are the best judges of their own circumstances. 39 As a result, life satisfaction is especially important for post-communist transitional countries because it impacts public support for a wide spectre of social-economic reforms, predicts the speed of transitional reforms, and may determine the overall success of transformation processes. [40] [41] [42] Keeping this information in mind, let us now turn to the methodological section of our study.
2 | METHOD
| Data and measurement
We use micro-data from the 2016 the Life-in-Transition Survey (LITS) conducted by the European Bank for Reconstruction and Development with technical assistance from the World Bank to evaluate wellbeing in post-communist transitional countries. 43 The LITS is a cross-sectional survey covering 27 countries: Albania, Armenia, Azerbaijan, Belarus, Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, Georgia, Hungary, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Macedonia, Moldova, Mongolia, Poland, Romania, Russia, Serbia, Slovakia, Slovenia, Tajikistan, Ukraine, and Uzbekistan.
Approximately 1500 respondents were selected for a face-to-face interview with specially trained interviewers in each country. A comprehensive discussion of the LITS' methodology, response rates by country, and the socio-demographic characteristics of the sampled population are provided in Habibov et al 44 and Habibov and Cheung. 45 The LITS measures life satisfaction by asking respondents: "To what extent do you agree with the following statement: All things considered, I am satisfied with my life now?". The answers vary from 1 = "Strongly disagree" to 5 = "Strongly agree". A similar question about life satisfaction was used in previous studies. 18, 22, 35 Weight (in kg) and height (in cm) are self-reported as continuous variables. The distribution and summary statistics of life satisfaction are reported in Table 1 . A straightforward way to quantify the effects of BMI on life satisfaction would be to regress life satisfaction on BMI measures and covariates. The obvious issue with such a naive approach is endogeneity, which arises due to the problems of reverse causality, unobserved confounding variables, and measurement error. Reverse causality may arise due to the "emotional eating" theory that postulates that people consume high calorie fat and sugary foods when they are in a negative mood and conversely consume healthier foods when they are in a positive mood. [46] [47] [48] In the presence of reverse causality, the true effect of BMI on life satisfaction can be gauged by standard regression models and is likely to be overestimated.
Problem with respect to unobserved confounding variables arise if there exists a third unobservable variable that has a simultaneous effect on BMI and on life-satisfaction. For instance, stress simultaneously increases weight and reduces life satisfaction. 49 Problems with measurement error surface if the outcome and predictor variables are self-reported and subjective. [50] [51] [52] With unobserved confounding variable and measurement error problems, the direction in bias in the estimations of standard regression models such as ordinary least squares (OLS) cannot be known a priory. 53 If they are not taken into account, problems regarding unobserved confounding variables and measurement error will lead to either an overestimation or underestimation of the true effect of BMI on life satisfaction. Thus, in order to address endogeneity, we use a 2SLS regression model. 53 In a simplified form our 2SLS model can be presented as:
Estimating IV requires a good instrument that will influence the BMI measures but will not have a direct effect on the outcome, life satisfaction. Our instrument is hours of watching TV. As found in previous studies, increased hours of watching TV leads to being overweight and to obesity. 54, 55 The value of the first stage F-statistic that is larger than 10 confirms this conclusion for our study. 53 In addition, the minimum eigenvalue statistic is higher than Stock and Yogo's critical value, indicating that our instrument is not weak.
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On the one hand, as suggested by a large body of research literature, increased hours of watching TV is unlikely to have a direct effect on life satisfaction. [57] [58] [59] [60] Like these studies, the correlation between the instrument and the outcome in our sample is negligible, below 0.2. Finally, the significant results of the Durbin and Wu-Hausman tests signal the presence of strong endogeneity, which renders the results of classic OLS biased, and therefore suggests that the results from 2SLS are preferable. 53 Covariates include self-ranked health status, subjective wealth assessment, household expenditures, trust in the government, parliament, and political parties, an assessment suggesting an improvement in the economic and political situation, household size, living in a rural area, as well as, age, gender, university education, and the employment and marital status of the respondent. The inclusion of country dummies reduces concern about country-level unobserved characteristics that may affect life satisfaction such as between-country variation in the effectiveness of the health care and social welfare systems, speed of transitional reforms, and pattern of diet. Summary statistics for the covariates are reported Table 2 .
| Analytic strategy
Our analytic strategy comprises four consecutive steps. In the first step, we estimate 2SLS as described in Equations 1 and 2. Our main focus is on the effect of a healthy BMI on life satisfaction, and as such, our main model includes healthy BMI as the main predictor of interest. However, we also use corollary 2SLS regressions to gauge the effect of continuous BMI, being overweight, and being underweight. In order to find out how different the results would be if we do not take endogeneity into account, we also estimate OLS to find the effect of a healthy BMI, continuous BMI, being overweight, and being underweight. In the second step, we test the robustness of our main model with a healthy BMI to (1) conceptualise the outcome, life satisfaction, as a categorical variable and (2) use country-level aggregated indicators instead of country dummies.
After having ensured that our main model is robust, in the third step, we employ a 2SLS with multiplicative interaction terms to investigate whether the effect of a healthy BMI on life satisfaction in our main model varies depending on the influence of the significant covariates. 61 The mathematical properties of a 2SLS model with multiplicative interaction terms are detailed in Appendix A.
3 | RESULTS
| Main results with 2SLS
The results of the 2SLS regressions are reported in the first four columns of Table 3 . Our main Model 1 suggests that having a healthy BMI significantly increases life satisfaction (β = 0.947***). Likewise, Model 2 indicates that an increase in BMI leads to a significant reduction in life satisfaction (β = −0.076**). Similarly, Model 3 signals that being overweight leads to a significant reduction in life satisfaction (β = −0.876**). In comparison, the effect of being underweight is not statistically significant in Model 4.
In terms of covariates, the direction and significance of their effects are largely similar across 2SLS models. Thus, being older is positively correlated with an increase in life satisfaction although the magnitude of this correlation is negligible. Conversely, lower health status is associated with lower life satisfaction. Individuals who reside in urban areas report lower levels of life satisfaction as compared with those who reside in rural areas, while married individuals and individuals with a university education report higher levels of life satisfaction than those who are not married and those with no university education. Higher levels of trust in government, parliament, and political parties are correlated with higher life satisfaction. Likewise, improvement in the economic and political situation over the last 4 years is correlated with higher life satisfaction. As well, subjective wealth and household expenditures are also correlated with higher levels of life satisfaction.
| Comparison with OLS results
It is instructive to compare 2SLS results with the results of classic OLS with the same set of covariates in columns of 5 to 8 of Table 3 . Overall, we observe that the magnitude of OLS results is either lower than those reported by 2SLS, or not statistically significant. As shown in Model 5, if we do not account for endogeneity, the effect of a healthy BMI on life satisfaction remains positive, but the magnitude of the effect is much smaller (β = 0.025*) than the magnitude reported by 2SLS. Equally, although Model 6 indicates that being overweight leads to significant reductions in life satisfaction, the magnitude of the effect is again smaller when compared with 2SLS results (β = −0.876**). Furthermore, the effect of a continuous BMI in Model 6 become insignificant (β = − 0.002).
| Robustness analysis of main results
One possible concern regarding the results of our main estimation in Model 1 is that we used the 2SLS model for categorical outcomes. We address this concern in two ways. First, we re-estimate our main model using instrumental variable ordered regression (ivoprobit), which explicitly assumes that the outcome, life satisfaction, is categorical.
Results of ivoprobit are reported in Panel A of Table 4 .
The results suggest that having a healthy BMI increases the likelihood of either strongly agreeing or agreeing with the statement that the individual is "satisfied with life" at this time by approximately 7.8 and 9.9 percentage points. At the same time, having a healthy BMI reduces the probability of strongly disagreeing or disagreeing with the statement that the individual is "satisfied with life" at this time by about 7.7 and 7.0 percentage points. The results of classic ordered probit are similar in direction and significance, but lower in terms of the magnitude of their effect. We also test the robustness of our analysis for an alternative set of controls. More specifically, we use GDP per capita, percentage of annual GDP growth, and country-level of unemployment from the World Development Indicators, 62 and the country poverty rate and Gini coefficient of inequality from the World Inequality Database, 63 the Human Development Index by UNDP, 64 and social welfare transfers to the population as a percentage of GDP by the IMF. 65 Since many country-level aggregated characteristics are correlated with each other, we estimate several regression models by adding a single characteristic in each model.
The results are reported in Table 5 . The effect of having a healthy BMI on life satisfaction remains positive and significant after using country-level aggregated characteristics instead of country dummies although the magnitude of the effect considerably increased as compared with our main model. It appears therefore that country dummies are better controls for unobservable cross-country variations in life satisfaction than are country-level aggregated characteristics. Data are rounded up.
Significance level:
*P < 0.05; **P < 0.01; ***P < 0.001.
Robust standard errors in parenthesis. *P < 0.05; **P < 0.01; ***P < 0.001. Robust standard errors in parenthesis.
| Results of 2SLS with multiplicative interaction terms
The results of the main stage of 2SLS with multiplicative interaction terms are reported in Models 16 to 22 of Table 6 .
These include the full specifications from our main Model 1, although only the main variables of interest are reported to conserve space. As shown, multiplicative interaction terms of healthy BMI with age, improved economic situation, improved political situation, trust in government, trust in parliament, and trust in political parties have a positive effect on life satisfaction, while multiplicative interaction terms of healthy BMI with urban area has a negative effect. To further assist with the interpretation of the results, a detailed visual illustration of the effects of multiplicative interaction terms is provided in Figure 1 and in Table 7 .
As illustrated in Figure 1 , as individuals become older, the effect of having a healthy BMI on life satisfaction gradually decreases. In turn, the results in Table 7 suggest that the magnitude of the healthy BMI effect on life satisfaction is relatively lower when the political and economic situation in the country is improved. Equally, the magnitude of a healthy BMI effect on life satisfaction is relatively lower for those who exhibit higher levels of trust in government, parliament, and political parties. The results also indicate that having a healthy BMI plays a lesser role in determining life satisfaction in rural areas than in urban ones.
| LIMITATIONS
Several limitations of this study must be highlighted. First, the small country sample size used prevents us from conducting a country-by-country analysis. Second, although there is no reason to believe that there is a direct effect of the instrument on the outcome, such a possibility cannot be completely dismissed since it is a possibility in every instrumental variable analysis. Third, since BMI is based on self-reported measurement, this can be the source of considerable error, although instrumental variables 2SLS regression significantly reduces such error.
| CONCLUSION AND IMPLICATIONS
We used data from a diverse set of 27 post-communist transitional countries to examine the effect of having a healthy BMI on life satisfaction. The study found that having a healthy BMI significantly raises life satisfaction. Furthermore, an increase in BMI reduces life satisfaction and being overweight decreases life satisfaction. Controlling for a comprehensive range of covariates that were available in our data set allows us to reduce spurious correlation, while using country dummies allows us to reduce the influence of unobserved country-level characteristics. The significant positive effect of a healthy BMI that we identified in this study is robust to different conceptualizations of the outcome variable and different sets of covariates. In addition, the estimation of instrumental variable models increases our confidence that the positive effect of a healthy BMI on life satisfaction is not the result of endogeneity.
We also found that classic regression models such as OLS and ordered probit significantly underestimate the true effect of BMI on life satisfaction. Such results indicate that reverse causality is not a main source of bias insofar as reverse causality leads to an overestimation of the true effect through classic models. Rather such results suggest that unobserved confounders, measurement error, or their interplay appear to be the main source of bias, which eventually leads to the significant underestimation of true BMI effect on life satisfaction by OLS and ordered probit.
We also found that the positive effect of a healthy BMI on life satisfaction substantially diminished as the political and economic situation improved. As political and economic situation improved, the effect of a healthy BMI on determining life satisfaction weakened. On the contrary, the effect of a healthy BMI on determining life satisfaction strengthened in the context of deteriorated political and economic environment. Such findings suggest that the effect of a healthy BMI on determining life satisfaction is not constant factor. It varies depending on political and economic environment. More specifically, such findings suggest that changes in political and economic situations are relatively more important for determining life satisfaction than having a healthy BMI. Equally, the positive effect of a healthy BMI on life satisfaction is considerably lower for those who express higher levels of institutional trust. Conversely, the positive effect of a healthy BMI on life satisfaction is considerably higher for those who express lower levels of institutional trust. Such findings suggest that the effect of a healthy BMI on determining life satisfaction varies depending on the individuals' level of institutional trust. More specifically, such findings suggest that institutional trust, namely, trust to government, parliament, and political parties is relatively more important for determining life satisfaction than having a healthy BMI. In addition, we found that the positive effect of BMI on life satisfaction is significantly lower for the elderly than for the younger individuals. These findings suggest that younger individuals may pay more attention to their weight since weight may considerably impact on self-confidence, self-esteem, and social relationships, as compared with the elderly. By contrast, for the elderly weight could be less important in influencing self-confidence, self-esteem, and social relationships inasmuch as other factors, for instance, a successful career and a successful marriage may be more significant. At the same time, weight may be less important for the elderly than for the younger due to variation on the labour market participation. On the one hand, significant proportion of the elderly may not be on the labor market and thus may not be subjects of the discrimination based on their perceived appearance and productivity (see details of such disclination in the introduction section of the paper). On the other hand, the elderly who are still in the labor market may experience less discrimination based on their BMI since their have already proven their productivity through the years of the experience or their work at higher level supervisory positions where perceived appearance is much less important.
Furthermore, we found that the positive effect of BMI on life satisfaction is significantly lower for those who reside in rural areas as compared with city dwellers. This finding may suggest that city dwellers may pay more attention to their weight since weight may considerably impact on self-confidence, self-esteem, and social relationships in the city than in rural areas where other factors are more important for determining life satisfaction. Likewise, perceived appearance and productivity discrimination may be weaker in the rural labor market than in the urban one.
Given the positive effects of a healthy BMI on life satisfaction, effective policies aimed at reducing incidents of obesity could lead to higher levels of life satisfaction. Thus, overall, the issue of healthy BMI should be considered not only as a health care problem, but also as an issue that determines life satisfaction, happiness, and the wellbeing of citizens on the whole. In light of these findings, the current literature identified several policies that could be used to help individuals maintain a healthy BMI. As such, additional sales taxes could be imposed on products that are high in calories including soft drinks, candy and snacks, and potato chips. 66 As well, bans could be imposed on the sales of high calorie products such as large-sized sodas, and/or bans could be instituted on the sale of such products in schools. 18 Furthermore, the display of easily readable and understandable caloric and nutritional information on product labels and in the menus of eateries could be made a legal requirement. 67 The government could also take measures to have unhealthy products moved either to the backs of stores, or at least to prohibit their placement near the check-out aisles. 68 Evidently, some of the above-described approaches may be ineffective in the less developed post-communist countries with relatively lower regulatory frameworks and administrative capacities, such as for instance, the countries of post-Soviet Central Asia. However, these countries have already had successful experiences in the design and implementation of health promotion programs on TV. For instance, an evaluation of TV programs promoting health in Central Asia by Habibov and Zainiddinov 69 found that such programs have significantly increased the likelihood of the use of modern contraception. Equally, health promotion TV programs have significantly increased the number of prenatal visits by women and the likelihood of the early initiation of these visits. 70 Given these positive results, we could expect that if information about maintaining a healthy BMI is incorporated in health promotion TV programs, it could prove effective in reducing the intake of high calorie products and maintaining a healthy lifestyle.
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